Cellular basis of immunomodulation by cholera toxin in vitro with possible association to the adjuvant function in vivo.
Cholera toxin (CT) is a potent oral immunogen that also acts as a strong mucosal adjuvant for immune responses to related as well as unrelated Ag. To elucidate the immunomodulating effects of CT at the cellular level we have examined interactions of CT with APC and with B and T lymphocytes in vitro. CT markedly stimulated the production of IL-1 from APC (mouse peritoneal macrophages or macrophage cell line P388D1) but did not induce Ia-Ag and had marginal, if any, effect in potentiating Ia Ag expression stimulated by rIFN-gamma on these cells. CT had differential effect on T cell proliferation in vitro, usually strongly inhibitory but on Con A-stimulated spleen cells during prolonged (greater than or equal to 5 days) culture or when added on day 4 or later to these cultures up to a two- to three-fold enhancement of proliferation was seen. CT-induced inhibition of T cell proliferation was associated with decreased production of IL-2 and anergy to exogenously added IL-2 despite apparently normal expression of IL-2R. Similar to what was found with T cells LPS-stimulated spleen B cells demonstrated both inhibition and enhancement of proliferation in the presence of CT: in high concentrations (greater than or equal to 10(-8) M) and early in culture (day 3) CT had a strong inhibitory effect on the proliferation of B cells, whereas later (day 6) and/or at lower CT concentrations (10(-9) to 10(-11) M) the proliferation was increased up to 10-fold. The net effect of CT treatment on Ig-production by LPS-stimulated spleen B cells was seen as an enhanced level of IgA and IgG but not IgM in culture supernatants. The differential effects of CT on the cells of the immune system observed in vitro may, singly or in combination, explain the immunostimulatory function of CT.